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POCCMI/ICKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 

<i2)Oni/ICAHME 
M30BPETEHMJ1 

k naTeHTy Poccmmckom ct>eflepaMHn 

CTaTyc: AeticTByeT (no flaHHbiM Ha 27.09.2004) 



(14) flaTa ny6nnKaMMn: 1997.06.20 (71) Mwiq 3aflBMTenn: rocyAapcTBeHHbm HaynHO- 

(21) PerMcrpaunoHHbiM HOMep saasm: 94044183/25 MccjieAOBaTenbCKMM m npoeicTHbiii mhctmtyt 

]' „ +*rs*A*>AA peAKOMeTa/lJlMHeCKOM npOMblUIJieHHOCTM 

(22) AaTa noflami zansm: 1994.12.14 "rwpeAMeT" 

(46) ?o!t ST 34 "" *°P M V Jlbl ^06peTeHM«: (?2) „ Mfl M3o6peTaTejiq: >KB M p6ji*HCKHii B.K>.; 

1997.06.20 CnopbiXMH P.M.; Ejhotmh A.B.; 3oxiOTOBa T.A. 

(56) AHanorvi ^V™™* 3a»BKa Hno„ MM N 58-50956, „ Mq naTeHTOo6naAaTen *; rocyAapcTBeHHb.il 

^;^ D 30 «^o 5/ 2^rn 3 " ^omf "J ?JS«ifo ' r HayHHO-MCCJieAOBaTe/lbCKMM M FlpOOKTHblM 

f« 3 £ f JS 1 ?^? 0 - naTe " T 4936949 ' "I- C M HCTMTyT peflKOMeT^XlMHeCKOM 

30 B 15/12, 1990. npoMbiiuneHHOCTM 'TMpeAMeT" 

(54) YCTPOMCTBO flJlfl BblPAlMMBAHMfl MOHOKPMCTAJIJIOB 

H3o6peTeHiie othocmtca k TexHonomw nonyneHiifl KpncTannoB MeTOAOM HoxpanbCKoro c wcnonb30BaHweM noAnnTKM 
pacnnaBa wcxoahhm MaTepwanoM. 06ecneHMBaeT noBbiweHwe BbixoAa 6e3AncnoKaqMOHHbix KpwcTannoB w CHHweHue 
pacxoAa 3neiapo3Heprnn. Yctpomctbo coAep>KiiT KaMepy pocTa, Twrenb nnn pacnnaBa c pa3Aeni/rrenbHbiM KonbqoM, 
HarpeBaTenb m cpeACTBO noAnnTKM pacnnaBa. HarpeBaTenb HMeeT BbiCTyn b bha© Konbqa, pacnono>KeHHoro HaA 
pacnnaBOM. nepeAana Tenna k pacnnaBy b 30He noAann rpaHyn nponcxoAMT HenocpeACTBeHHbiM n3nyneHweM. ripn ajqivr 
noBbiiiiaeTCfl CHMMeTpvm TennoBoro nona b pacnnaBe. 1 3.n. cfc-nbi, 1 i/in. 

OnMCAHME M305PETEHM^ 

(lpeAnonaraeivioe M3o6peTeHne othocmtch KTexHonornn nonyneHHH MOHOKpucTannoB nonynpoBOAHUKOB mbtoaom 
MoxpanbCKoro. 

M3BecTHO ycrpoficTBO a™ n3roTOBneHHfl MOHOKpucTannoB KpeMHua, coAep>Kau4ee Kaiwepy pocTa, Turenb an* pacnnaBa, b 
kotopom pacnono>KeHO pa3AenwTenbHoe Konbqo, HarpeBaTenb, n cucrreMy TennoBbix 3KpaH0B (cm. 3a*Bi<a EHB, N 
0390503, MKH C 30 B 15/12, 1990r.) 

B n3BecTHOM ycTpowcTBe b 30He BBeAeHMfl noAnwTbiBarcmero MaTepuana (c BHewHetf crropoHbi pa3AenwTenbHoro Konbua) 
cyu4ecTBeHHO CHii>KaeTCfl TeMnepaTypa pacnnaBa, t. k. rpaHynbi pacnnaBnaacb Ha ero noBepxHOCTw OT6i/ipaK>T Tenno, hto 
Bbi3biBaeT acuMMeTpMK) TennoBoro nona m npiiBOA^T k CHwweHWK) BbixoAa KpucrrannoB c 6e3AncnoKaunoHHOM CTpyicrypoM. 

npn 3tom HarpeB rpaHyn nponcxoAUT KOCBeHHbiM n3nyHeHweM ot paAnanbHoro HarpesaTenq, hto Tpe6yeT 3HaHUTenbHoro 
pacxoAa sneiaposHeprnM. Kpoivie Toro, HannMne ropn30HTanbHoro SKpaHa c oTBepcTMeM, A^aivieTp KOToporo cou3MepnM c 
^naivieTpoM KpucTanna, CHWwaeT Tennon3nyMeHne ot noBepxHOCTM pacnnaBa, oah3ko npn stom cHHwaeTCH oceBOrt 
reivinepaTypHbiM rpaAneHT, a, cneAOBaTenbHO, m CKopocrrb pocrra Kpucranna, hto yMeHbiuaeT npon3BOAHTenbHocTb „ „x 

yCTpOMCTBa. 

H3BecTHo ycTpowcTBO a/i« BbipamnBaHnq MOHOKpucTannoB, BKnK)HaK)Li4ee KaMepy pocTa, THrenb ana pacnnaBa c 
pacnono>KeHHbiM b Hew pa3AennTenbHbiM KonbqoM, 3aKpenneHHOM Ha TennoBOM 3KpaHe, ycTaHOBneHHOM KoaKcuanbHo 
KpucTahny, cucreMy Tennon3onnunM, m cpeACTBO noAann rpaHynnpoBaHHoro wiaTepnana b pacnnaB (cm. naTeHT CILIA N 
1936949, MHK C 30 B 15/12, 1990r.). 

3to ycTpoMCTBO aBnaeTCfl Han6onee 6nM3KMM npeA/io>KeHHOMy m npuHATO aBTopaMM 3a npoTOTun. 



B ycTpofiCTBe-npoTOTiine pemeH Bonpoc TennooTBOAa ot noBepxHocrrn pacnnaBa b 30He pocTa Kpwcrranna 3a cneT 
BBeAeHUfl TennoBoro SKpaHa, ycraHOBneHHoro KoaKcuanbHo pacTyLqeMy Kpucranny. 



pAHaKO, eMy npwcyu4n Bee HeAod^^w aHanora, Kaca*ou4necq acuMMeTpnn T^B^Boro nonq, co3flaBaeMOM b 30He noAanw 
jp&Hyn noAnwTbiBaraiiiero MaTepwana h pacxoAa SHeprnw Ha mx pacnnaBneHne^ 

KpoMe Toro, ncnonb30BaHne BbicoKoro ™rnq Tpe6yeT AononHMTenbHoro pacxoAa aneiaposHeprwH Ha HarpeB ero BepxHew 

HSiCTH. 



Cyu4HOCTb npeAnoweHwq 3 a kji k>h aeTcq b tom, hto b ycTpowcTBe a^« BbipamwBaHiiq MOHOKpwcTannoB, BKnionaiomeM ' 
KaMepy pocTa, ™renb ajih pacnnaBa, b kotopom pacno/io>KeHO pa3AennTenbHoe Konbqo, 3aKpenneHHoe Ha TennoBOM * 
3KpaHe, ycTaHOBneHHOM KoaKCwanbHO KpHcranny, HarpeBaTenb, cucTeMy Tennon3onqm/in, ia cpeACTBO noAanw 
noAnnTbiBaK)U4ero MaTepHana b pacnnaB, BepxHqq nacTb HarpeBaTenq CHa6>KeHa ropu30HTanbHbiM BbicrynoM b BHAe 
Ko/ibMa, pa3MeuieHHoro HaA pacnnaBOM, BHyTpeHHMM AuaMeTp Konbua cocrraBnqeT 0,6 0,9 A^aivieTpa Tuma, a TonujHHa " 
0,6 -1,0 ToriLquHbi HarpeBaTenq. Konbqo MoweT MMeTb nepewieHHyjo mnpuHy h Tonu4HHy. 

B npeA-no>KeHHOM ycrpoMCTBe KonbueBOM BbicTyn HarpeBaTenq, pacnonoweHHbifi HaA pacnnaBOM, no3BonqeT 
HenocpeACTBeHHbiM H3nyneHneM nepeAaBaTb Tenno k noBepxHocTM pacnnaBa, HaxoAqmeiicq c BHeiuHefi cTopoHbi J 
pa3AennTenbHoro Konbqa, hto npuBOAMT k yMeHbLueHMK) pacxoAa SHeprnn Ha pacn/iaBneHne rpaHyn v\ noBbuuaeT ^ 
pi/iMMGTpnK) Ten/iOBoro nonq b pacn/iaBe. KpoMe Toro, f\nn o6ecneHeHi/m cuMMeTpnn TennoBoro nonq b 30He BBeAeHwq"' 
rpaHyn noAnwTbiBaioinero MaTepnana pacnnaB HecKonbKo noAorpeBaioT nyTeM yBenwHeHviq TeMnepaTypw Ha BbicTyne 
HarpeBaTenq. 3to AOCTHraeTcq M3MeHeHneM conpoTMB/ieHna no o Kpy >kh octh Bbicryna, HanpuMep BbinonHeHweM Ko/ibqa § 
nepeivieHHOM wnptiHotf m ToninHHofi. y»<a3aHHbie cooTHOiueHtiq pa3MepoB BHyTpeHHero AnaivieTpa Konbqa m AnaivieTpa 
fwrnq, TonmwHa Ko/ibqa m tojilumhw HarpeBaTenq nonyneHbi SKcnepwMeHTanbHbiM nyTeM. ripn BHyTpeHHeM A^aivieTpe ; 
konbqa, MeHbLuewi 0,6 A^aiweTpa Twrnq HeB03MO>KHO ycTaHOBMTb TennoBOM 3KpaH BOKpyr pacTyuiero Kpucrranna, * ~ 
cny>Kau4MM Anq C03Aannq TeMnepaTypHoro rpaAnem-a, Heo6xoAHMoro w\* pocTa KpucTanna. ripn BHyTpeHHeM AnaMeTpei- 
Konbqa, 6onbLueM 0,9 AnaMeTpa Turnq, oho npaicnmecKH He OKa3biBaeT BnwqHwq Ha TeMnepaiypy noBepxHoc™ 
pacnnaBa, t. e. He nponcxoAMT ero neperpeBa. ripn TonmuHe Bbicryna, MeHbwew 0,6 TonmHHbi HarpeBaTenq B03HMKaeT 
neperpeB nepuc^epnn pacnnaBa Turnq, CHHwaeTcq oceBofi TeMnepaTypHbm rpaAneHT, a, cneAOBaTenbHO, h CKopocTb ^ 
pocTa KpucTanna, hto, b cboio onepeAb, CHMwaeT npon3BOAUTenbHocTb ycTaHOBKM. ripn Toni^uHe Bbicryna, 6onbuieM 1,0 
TonmwHbi HarpeBaTenq, CHwwaeTcq acj)4)eKTMBHocTb noAorpeBa pacnnaBa, cneACTBueM nero CTaHOBHTcq noqBneHne 
TennoBOM acuMMeTpnn b pacnnaBe 1/1 CHi/iweHwe BbixoAa 6e3AncnoKaunoHHbix KpucTannoB. TaKMM o6pa30M, 
,npeAno>KeHHoe ycrrpoMCTBO o6ecneMMBaeT noBbnueHue BbixoAa 6e3AncnoKaunoHHbix KpucrannoB 3a cneT noBbiiueHnq 
CMMMeTpnn TennoBoro nonq m cHiDKeHne pacxoAa sneicrposHeprnn. 

Ha MepTewe npeACTaBneHa cxeMa ycrrpoMCTBa An^ BbipaLquBaHnq MOHOKpucTannoB. 

McTpoMCTBO coAep>KiiT KaMepy pocTa, KaMepy pocTa 1, Turenb 2 An* pacnnaBa, ycrraHOBneHHbiM b noAcraBKe 3. Turenb 2r 
MMeeT pa3AennTenbHoe Konbqo 4, KOTopoe AenuT o6*beM pacnnaBa Ha BHyTpeHHioK) nacTb 5 30Hy pocra m BHeujHK)K> H -* 
nacTb 6 - 30Hy noAnnTKM. Pa3AennTenbHoe Konbuo 1 BbinonHeHO M3 KBapqa v\ 3aKpenneHO Ha TennoBOM 3KpaHe 7, 
ycTaHOBneHHOM KoaKcuanbHO pacTyuneMy KpucTanny 8. Turenb 2 pa3MeLqeH b nonocTn HarpeBaTenq 9, MMeiomero -y§ 
ropw30HTanbHbiM BbicTyn 10 b BMAe Konbqa, pacnono>KeHHoro HaA BHetuHeCi sacrrbK) 6 pacnnaBa. Yctpomctbo MMeeT . 
xaioKe CMCTeMy Tennon3onqi4MW 11m cpeACTBO noAnnTKM pacnnaBa 12. 

ycTpowcTBO pa6oTaeT cneAy»OLHMM o6pa30M. 1 

1/lcxoAHbiM MaTepnan 3arpy>KaK>T b Turenb 2, 3aTeM repMeTM3wpyK)T m BaKyyMnpy»OT KaMepy pocTa 1, BKnionaeT 
HarpeBaTenb 9 m pacnnaBnqioT 3arpy3Ky. riocne 3Toro onycKaKDT 3aTpaBKy b pacnnaB m BeAyT BbipamwBaHiie 
MOHOKpucTanna npn coxpaHeHnw nocToqHHoro ypoBHq pacnnaBa b TeneHne Bcero npoqecca pocTa Kpucrranna nyTeM - 
noAann b pacnnaB rpaHyn noAnnTbiBaioLqero MaTepnana. ripn stom 6naroAapq Bbicrryny 10 HarpeBaTenq 9 nepeAana 
-renna k BHeujHeM Mac™ pacnnaBa nponcxoAUT HenocpeACTBeHHbiM M3nyneHneM. flnq o6ecneHeHnq CMMMeTpnn 
TennoBoro nonq Ha Bbicrryne 10 HarpeBaTenq 9 nyTeM noA^opa ero conpoTMBneHnq co3AaioT 6onee BbicoicyK) 
TeMnepaTypy, neM Ha caMOM HarpeBaTene, aji* He6onbiiioro neperpeBa pacnnaBa, HTo6bi npn pacnnaBneHnn rpaHyn 
npAnkiTbiBaiomero MaTepnana He nponcxoAnxio oxna>KAeHwe pacnnaBa bo BHeiuHetf Macrni 6. 



Ha npeAnonaraeMOM ycTpowcTBe 6binn nonyseHbi MOHOKpucTannw KpeMHuq A^aMeTpoM 125 mm m a^mhom 1,2 m. ripn 
ijOM BbixoA roAHoro no KpucTannaM MapKM K3cJ>-4,5 cocTaBun 60% hto npuMepHO b Aaa pa3a npesbimaeT BbixoA 
aHanornHHbix KpucTannoB, nonyneHHbix Ha ycTpoMCTBe-npoTOTMne, a yAenbHbiw pacxoA sneiaposHeprnw b ABa pa3a 



OOPMYJ1A M30BPETEHMA 




. ... 

,1. ycTpowcTBO a^« BbipaLquBaHnq MOHOKpucTannoB, BKn»OHaioii4ee KaMepy pocra, Turenb a^« pacnnaBa, b kotopom 
pacnono>KeHO pa3AennTenbHoe Konbqo, 3aKpenneHHoe Ha TennoBOM sKpaHe, ycrraHOBneHHOM KoaKcuanbHO KpucTahny, '* 
HarpeBaTenb, cucTeMy TennoM3onqi4Mii m cpeACTBO noAann noAnnTbiBaioinero MaTepnana b Turenb, OTnunaioLMeecq TeM, 
hto BepxHqq nactb HarpeBaTenq CHa6>KeHa ropn30HTanbHbiM BbicrrynoM b BHAe Konbqa, pa3MeLi4eHHoro HaA pacnnaBOM, 
BHyTpeHHMM j\v\3UBjp Konbqa cocraBnqeT 0,6 0,9 A^aMeTpa Turnq, a TonmnHa 0,6 1 ,0 Ton 1141/1 hw HarpeBaTenq. 

2. VcTpoKcTBO no n. 1 , omMHaKDineecn Tewi, hto Konbuo MMeeT nepewieHHyto liinpuHy n To/iimiHy. 



PMCYHKM 



